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12/20/2008

Heavy Rail Alternative

Purpose: Determine the cost, ridership, and cost 
effectiveness of an additional heavy rail alternative 
provided by Ed Cohen

Assumptions:
• Same design standards as existing Metro
• Same vehicle as existing Metro
• Use 34 vehicles from existing fleet
• Major repairs at existing shop
• New storage yard
• Connect with existing tunnel at Lexington 

Market and Johns Hopkins
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Alignment
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Stations

10, 12, 20, 23, 40, 160, 410, 411, 412, 420YesGreektown/Bayview
22, 24, 29, 33, 35, 44, 120YesOrangeville
5, 13NoPatterson Park
5, 35, 120NoJohns Hopkins (Existing)
Metro, 20, 23, 40NoShot Tower (Existing)

Metro, 1, 3, 7, 8, 10, 11, 20, 23, 36, 61, and 64NoCharles Center (Existing)

CLRL, 5, 7, 10, 11, 19, 23, 27, 40, 91NoLexington Market (Existing)
Route 1NoCarey Street
MARC, 15, 23, 40, 51ExistWest Baltimore MARC 
10, 16, 20, 35, 320, 329YesFred Hilton
10YesIrvington
20, 23, 26, 40, and 150NoEdmondson Village
15A, 40 (B2 from Howard Co)YesI-70 East

M6, 15, 40, 44, 77; Extend 10 to SSM and SSANoSSA

Connecting Transit ServicePark & RideStations



42/20/2008

Alignment Issues

• No parking at Social Security Administration.
• Tunnel between I-70 East and Edmondson 

Village is under Leakin Park, potential 4(f) issue. 
• Fred-Hilton station may be difficult to site.
• W. Baltimore MARC station must move south.

Cost not included in this study.
• Connection to Metro tunnel at-grade to reduce 

costs.  Requires Metro shut down for a minimum 
6 to 9 months.  Bus bridge during construction.



52/20/2008

Alignment Issues

• Availability of ROW along Amtrak near W. 
Baltimore MARC station and Orangeville not 
field verified.  Some property takes may be 
required in these areas.

• There are limited TOD opportunities with the 
proposed stations. FTA considers transit 
supportive land use policies a major factor.

• There may be unknown environmental issues 
along the alignment; no environmental work was 
performed in this study.



62/20/2008

Capital Cost Estimates

• Same methodology as Red Line alternatives
• Two track guideway of similar design criteria as 

existing Metro
• Stations with 450’ platforms to accommodate 

six-car consists, similar to existing Metro
• A flat junction (same level) connecting the Red 

Line HRT with the existing Metro tunnel
• Addition of a pocket track on the north side of 

Johns Hopkins station



72/20/2008

Capital Cost Estimates

• Assumes 34 cars from existing fleet will be used 
on Red Line HRT.  

• Total Red Line HRT needs fleet of 66 cars, so an 
additional 32 cars are included in cost estimate.

• Assumes a storage yard for 66 vehicles and space 
for inspection and maintenance.  All heavy 
vehicle repair is assumed to take place at the 
existing Metro shops on Wabash Ave.



82/20/2008

Capital Cost Estimates
  Description Heavy Rail Option 

 Length (Mile): 12 new 

 Number of Stations: 10  new 

 Number of Revenue Vehicles: 32 additional 
    
10 GUIDEWAY & TRACK ELEMENTS $721.83  

20 STATIONS, STOPS, TERMINALS, INTERMODAL $556.30  

30 SUPPORT FACILITIES: YARDS, SHOPS, ADMIN. BLDGS $35.00  

40 SITEWORK & SPECIAL CONDITIONS $132.34  

50 SYSTEMS $140.49  

      $1,585.95  
    

60 ROW, LAND, EXISTING IMPROVEMENTS $41.37  

70 VEHICLES $134.74  

80 PROFESSIONAL SERVICES $507.51  

90 UNALLOCATED CONTINGENCY $113.48  
    

     $2,383.05  
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Operations

68 min72 minCycle Time

14.3 miles15.5 milesDistance

99Trains

5454Cars
6-car trains6-car trainsConsist

8 min peak
10 min midday

8 min peak
10 min midday

Headways

31 mph31 mphAverage Speed

26 min30 minTravel Time

Red Line HRTMetro
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Feeder Bus Changes
Route Station Served Modification 
B2 I-70 East New express route from Marriottsville Rd PnR via I-70 
6 Orangeville New route from White Marsh to Orangeville station 
10 SSA Extended from US 40 north via Rolling Road to Security Square Mall and SSA 
12 Bayview New route from Iverness (Dundalk) to Bayview station 
15 Johns Hopkins Split existing route to have half serve Johns Hopkins on way to CBD 
15A I-70 East New route to Rutherford Business Park via Windsor Mill Rd 
HT15 Orangeville New route from Bel Air Mall via US 1 to Orangeville station 
20 Irvington Rerouted down to Frederick Rd then back to Baltimore St. 
23 Edmondson Ave Extended through Ellicott City to Normandy Shop Center on US 40 
24 Orangeville Reroute to via Pulaski Hwy to Orangeville station 
26 Edmondson Ave New local route from Marriottsville Rd via US 40 
29 Orangeville New route from Fox Ridge via Pulaski Hwy to Orangeville station 
33 Orangeville Extended via Pulaski Hwy to Orangeville station 
35 Fred/Hilton Short reroute up Hilton Pkwy to Fred/Hilton; also extend to UMBC Tech Center 
44 Orangeville Reroute to serve station 
160 Bayview Reroute via Eastern Ave. to Bayview station 
320 Fred/Hilton New route from Laurel to Fred/Hilton station 
329 Fred/Hilton New route from Columbia to Fred/Hilton station 
410 Bayview Reroute via Eastern Ave. to Bayview station 
411 Bayview Reroute via Eastern Ave. to Bayview station 
412 Bayview Reroute via Eastern Ave. to Bayview station 
420 Bayview Reroute via Eastern Ave. to Bayview station 



112/20/2008

Travel Demand Estimates

• Same travel demand model as Red Line alts
• Coded the guideway and feeder bus changes
• Parking unconstrained



122/20/2008

Travel Demand Estimates

4,407,00014,69012,930,00043,100

Annual New
Transit Trips

Daily New
Transit Trips

Vs NB

Annual 
Guideway 
Boardings

Total Daily 
Guideway 
Boardings

690,000
Annual Special Events Riders

3,267,00010,89014,420

Annual User Benefit 
Hours Vs. TSM

Total Daily
User Benefit

Hours Vs TSM

Total Daily
User Benefit
Hours Vs NB



132/20/2008

Cost Effectiveness

Cost effectiveness is a measure, required by the 
Federal Transit Administration (FTA), of the long-
term benefits of the proposed project compared to 
the capital and operating costs of the project. 

(Equivalent Annual Capital $ + Annual O&M $)
Annual User Benefit Hours



142/20/2008

Cost Effectiveness

$30.00 and overLow
$24.00 - $29.99Medium-low
$15.50 - $23.99Medium
$12.00 - $15.49Medium-High
$11.99 and underHigh

A Medium or better rating is generally required for 
a project to be permitted to enter preliminary 
engineering and to receive federal funding.



152/20/2008

Cost Effectiveness

37,794,00043,000,000147,465,100171,515,1002,383,000,000

Above 
TSM

Net 
Change in 
Ops CostsAbove TSM

Equivalent 
Annual 
CostsCap Costs

$56.713,267,00010,89014,420
C/E

Annual 
Benefit HrsAbove TSM

Daily User 
Benefit Hrs
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